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METHOD FOR OPERATING A DEVICE WITH AT LEAST ONE PARTIAL 
PROGRAMME STEP OF DRYING 

The invention relat.es to a method for operating an appliance 
5 with at least one partial programme step "drying" such as is 
used, for example, in laundry driers, dishwashers, crockery 
driers, shoe driers etc. 

Various methods are known for frying, for example, objects to 

10 be washed in a dishwasher. For example, the objects to be 
washed can be dried by own-heat drying if the rinsing liquid is 
heated in a partial programme step "clear rinse" and thus the 
objects to be washed which have undergone a hot clear rinse are 
dried by themselves by the self-heat of the objects to be 

.15 washed which has thus built up during the drying process. In 
order to achieve this own-heat drying, the rinsing liquid, is 
heated to a certain temperature in a heat exchanger in the 
"clear rinse" partial programme step and applied to the objects 
to be washed by means of spraying devices. As a result of the 

20 relatively high temperature of the rinsing liquid in the "clear 
rinse" partial programme step of usually 65°C to 75°C, it is 
achieved that a sufficiently large quantity of heat is 
transferred to the objects to be washed so that water adhering 
to said objects to be washed vaporises as a result of the heat 

25 stored in the objects to the washed. 

In a further known methods for drying the objects to be washed 
in dishwashers, a separate heat source, e.g. a hot air fan, is 
used to heat the moist air mixture during the drying process so 
30 that the air in the washing basket can absorb a larger quantity 
of moisture. 

Dishwashers are known in which the moist air is vented 
outwards. This is disadvantageous since the surrounding kitchen 
35 furniture is damaged. 
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Thus, further methods are known in which the moist air is 
passed over condensing surfaces on which the moisture condenses 
before being guided out. This condensation is either passed 
into the washing basket or into special collecting containers. 

5 

A method of the type specified initially for dishwashers is 
known from DE 20 16 831 wherein the air from the washing 
container is guiding via a closable opening in the wall of the 
washing container onto reversibly dehydratable material and 

10 from there outwards via an opening. The desorption of the 
reversibly dehydratable material takes place during the 
standstill phase of the appliance wherein the water vapour 
produced is guided outwards again via the opening. As has 
already been explained above, this is disadvantageous since the 

15 surrounding kitchen furniture is damaged. 

A disadvantage in the heating systems described above according 
to the prior art described further above is that the heating of 
the rinsing liquid is associated with a high energy requirement 

20 and the thermal energy required for each heating phase must be 
produced anew by means of electrical heating elements. The 
known heating systems also have the disadvantage that the 
heating of the rinsing liquid in the "clear rinse" partial 
programme step and the processes in the "drying" partial 

25 programme step are themselves associated with a high energy 
requirement and the thermal energy required is lost after the 
drying process. 

It is thus the object of the present invention to provide a 
30 method which can be used to operate appliances of the type 
specified initially as economically as possible, to dry the 
items to be dried efficiently and to keep the associated energy 
expenditure as low as possible. 

35 This object is solved by the dishwasher according to the 
invention having the features according to claim 1. 
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Advantageous further developments of the present invention are 
characterised in the dependent claims. 

In the method according to the invention for operating a device 
5 with at least one partial programme step of "drying" , in the at 
least one partial programme step of drying, air is drawn from a 
treatment chamber and/or from ambient air through a sorption 
column and fed into the treatment chamber, wherein the sorption 
column contains reversibly dehydratable material and moisture 
10 is withdrawn from the air during the passage thereof. 

In advantageous embodiment of this method, the air is heated 
during passage from the sorption column by heat of condensation 
and if necessary, is additionally heated by a heater. 

15 

As a result of using reversibly dehydratable material having 
hydroscopic properties, e.g. zeolite, it is not normally 
necessary to heat the items to be treated in the partial 
programme step preceding the "drying" partial programme step, 

20 e.g., in dishwashers in the "clear rinse" partial programme 
step. This makes it possible to achieve a considerable saving 
of energy. However, heating to low temperatures, e.g. to 30°C is 
still appropriate during the "clear rinsing". As a result of 
heating the air by means of the sorption column, in which the 

25 condensation of the water vapour is released, its moisture 
absorption capacity is increased on each passage through the 
sorption column which leads to an improvement in the drying 
result and shortening of the drying time. Additional heating of 
the air using an additional heater in the "drying" partial 

30 programme step beyond the heating using the sorption column and 
thus, for example of the crockery in dishwashers, is not 
normally required because the thermal energy released in the 
sorption column is sufficient to heat the air to high 
temperatures, e.g. 70°C. The sorption column is heated to high 

35 temperatures, e.g. 150°C, by the heat of condensation. 
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In the preferably closed air system any exchange of 
contaminated air from the surroundings is completely 
eliminated, preventing any back contamination of the items to 
be treated. The present invention provides a method which can 
5 be used to operate appliances of the type specified initially 
as economically as possible, to dry the items to be dried 
efficiently and to keep the associated energy expenditure as 
low as possible. 

10 According to a preferred feature of the invention, for 
desorption of the reversibly dehydratable material, air from 
the treatment chamber and/or ambient air is passed through the 
sorption column and into the treatment chamber and is heated 
during the passage thereof. 

15 

As is known, the reversibly dehydratable material is heated to 
very high temperatures for desorption for which thermal energy 
is required. In this case, the stored liquid emerges as hot 
water vapour. The water vapour is preferably guided into the 

20 treatment chamber of the appliance using an air stream and the 
air in the treatment chamber is thus heated and the treatment 
liquid, e.g. the washing solution and/or the objects to be 
cleaned, e.g. the crockery, is thereby also heated. The air 
which is passed through cools down whereby the water vapour 

25 contained therein condenses completely or partly. This 
preferably takes place as a closed air cycle. The introduction 
of the hot water vapour and the heated air into the treatment 
chamber during a partial programme step using treatment liquid 
to be heated or which has possibly already been heated, is 

30 largely sufficient to adequately heat the treatment liquid. 
Thus, further heating can largely be dispensed with and, apart 
from the small amount of energy required to overcome the 
binding forces between water and reversibly dehydratable 
material, the thermal energy used for desorption can be also 

35 completely used for heating the treatment liquid, e.g. the 
washing solution and/or the items to be cleaned, e.g. the 
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crockery. In addition to the saving of energy, efficient 
cleaning of the items to be cleaned and treated is furthermore 
ensured. 

5 In a further variant, the passage of air is undertaken during a 
partial programme step using treatment liquid to be heated. 

In another embodiment for desorption of the reversibly 
dehydratable material, air is passed through the sorption 
10 column and heated and the air is then passed through a heat 
storage device for cooling and subsequently air for heating is 
passed through the heat storage device and into the treatment 
chamber for intermediate storage of the heat used for 
desorption in the heat storage device. 

15 

In an additional embodiment for desorption the sorption column 
or the air is heated by a heater in a pipe to the sorption 
column. 

20 According to another advantageous variant, the treatment liquid 
and/or the goods to be treated are heated by the heated air 
which is passed through and the desorbed moisture from the 
sorption chamber is delivered at least partly in the treatment 
chamber or to the heat storage device. 

25 

Furthermore, in a partial programme step using treatment liquid 
to be heated e.g. "clear rinse", air from the treatment chamber 
and/or from ambient air is passed through a sorption column 
when the heating is switched off and into the treatment 
30 chamber, wherein the air is heated by the heat of condensation 
in the sorption column. 

The invention is explained in detail hereinafter with reference 
to an exemplary embodiment of a method in a dishwasher. 

35 
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The method according to the invention for operating an 
appliance with at least one "drying" partial programme step is 
implemented in the exemplary embodiment explained in a 
dishwasher. It is known that a dishwasher has a washing method 
5 whose program run consists of at least one partial program step 
"pre-wash", a partial program step "clean", at least one 
partial program step "intermediate rinse", a partial program 
step "clear rinse" and a partial program step "dry". According 
to the invention, in the exemplary embodiment explained in the 
10 at least one "drying" partial programme step air from a 
treatment chamber is passed through a sorption column and then 
preferably back into the treatment chamber. 

In the exemplary embodiment the treatment chamber of the 
15 dishwasher - the washing container - is provided with an outlet 
in the upper area of the washing container for this purpose. 
From this outlet an air pipe leads to a fan and from the fan to 
the sorption column. 

20 This sorption column contains reversibly dehydratable material 
which extracts moisture from the air during its passage and is 
thereby heated in a known fashion and thus the air which is 
passed through is also heated. In addition to this heating 
effect, it is also possible to additionally heat the air using 

25 a heater. 

In the exemplary embodiment a further air pipe runs from the 
sorption column to an inlet located in a lower area of the 
washing container. 

30 

The heated air introduced into the washing container is 
completely dry and has a high absorption capacity for moisture. 
It rises upwards in the washing container and absorbs the 
residual moisture on the items to be treated - the objects to 
35 be washed. It is now fed to the sorption column again as has 
already been described above. 
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As a result of using reversibly dehydratable material, heating 
of the items to be treated is preferably not necessary, e.g. in 
the "clear rinse" partial programme step in dishwashers. This 

5 means a substantial saving of energy. As a result of the 
heating of the air, its moisture absorption capacity is 
increased on each passage through the sorption column, which 
leads to an improvement in the drying result and a shortening 
of the drying time. In the preferably closed air system an 

10 exchange of contaminated air from the surroundings is 
completely eliminated, preventing any back contamination of the 
treated items. 

It is known that the reversibly dehydratable material has a 
15 limited liquid absorption capacity. In order to make this 
reusable, desorption is necessary where the reversibly 
dehydratable material is heated, to a high temperature and the 
liquid then emerges as vapour. 

20 According to the invention, the desorption of the reversibly 
dehydratable material is preferably undertaken during a partial 
programme step using a treatment liquid to be heated. 

In the exemplary embodiment the desorption of the reversibly 
25 dehydratable material is undertaken during a partial programme 
step "clean" and/or "pre-rinse" wherein the objects to be 
washed in a dishwasher are acted upon with heated treatment 
liquid - washing solution - using spray devices. A heater 
located in the sorption column, for example, which heats the 
30 reversibly dehydratable material to high temperature is heated 
for this purpose. 

According to the invention, during the desorption of the 
reversibly dehydratable material air from a treatment chamber 
35 is passed, for example, using an outlet through a sorption 
column and then back into the treatment chamber, for example, 
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using an inlet wherein the air is heated by a heater during its 
passage . 

In the exemplary embodiment during a "clean" partial programme 
5 step air is extracted from the washing container by means of 
the afore-mentioned fan and is pressed through the sorption 
column. The hot water vapour emerging from the sorption column 
and the now heated air enter into the washing container through 
the afore-mentioned inlet and there impact upon the circulating 
10 washing solution and/or crockery which is thereby heated. 



The introduction of the hot water vapour and the heated air 
into the treatment chamber during a partial programme step 
using treatment liquid to be heated or which has possibly 

15 already been heated, is largely sufficient to adequately heat 
the treatment liquid and/or the crockery. Thus, further heating 
can largely be dispensed with and, apart from the small amount 
of energy required to overcome the binding forces between water 
and reversibly . dehydratable material, the thermal energy used 

20 for desorption can be also completely used for heating the 
treatment liquid (washing solution) and/or the crockery. In 
addition to the saving of energy, efficient cleaning of the 
items to be cleaned and treated is furthermore ensured. 



25 In a further embodiment of the invention, the desorption of the 
reversibly dehydratable materials is not carried out during a 
partial programme step using treatment liquid to be heated but 
at an arbitrary other time by intermediate storage of the 
energy released during desorption in a heat storage device, 

30 e.g. using a medium which liquefies under high melting heat or 
a latent storage device and if necessary, delivering this to a 
treatment liquid to be heated and/or the crockery. As a result, 
for example, if the thermal energy used for desorption is 
greater than that required in a partial programme step, this 

35 excess energy can advantageously be used in a later partial 
programme step using treatment liquid to be heated. 
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As described above, the sorption column is preferably heated 
using a heater during a partial programme step using treatment 
liquid to be heated to a very high temperature, e.g. 300°C so 
5 that the sorption column delivers the absorbed water. 

During the "drying" partial programme step the sorption column 
is also heated to high temperatures, e.g. 150-200°C by the heat 
of condensation of the water vapour or the moisture. As a 

10 result, the dry air introduced into the washing container or 
the air with water vapour can reach temperatures which can 
result in damage to crockery, e.g. plastic parts. In a further 
embodiment the air inlet temperature in the washing chamber 
must be lowered by means of cooling to such an extent that no 

15 damage occurs. 

In the "drying" partial programme step, for this purpose 
residual water is passed onto or around the inlet opening and 
the air flow is therefore cooled. In addition, the dry and warm 
air absorbs some of the water which leads to cooling of the air 

20 flow as a result of the evaporation cold. In a partial 
programme step using the treatment liquid to be heated, heat 
exchange takes place with water vapour at the inlet opening as 
a result of the spray water and the air flow. The inlet opening 
is advantageously applied so that the air flow does not impact 

25 directly on the crockery and sufficient cooling of the air flow 
takes place as a result of the spray water. 

In addition to the heating for heating the sorption column for 
desorption, hereinafter called air heating, in an embodiment 

30 not shown a dishwasher according to the invention has a flow 
heater for the washing solution if this is not dispensed with 
as a result of the present invention. If, in a further 
embodiment, heating is required in the "clear rinse" partial 
programme step, this can either be achieved using the flow 

35 heater as is known from the prior art or using the air heating 
with the fan switched on. The advantage of heating using the 
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air heating is that in the following "drying" partial programme 
step the thermal energy stored in the sorption column can be 
used for drying. 

5 In a further variant, during the partial programme step using 
treatment liquid to be heated, e.g. "clear rinse" the fan is 
switched on when the air heating is switched off. 
As a result, moist air is passed through the sorption column, 
which absorbs the moisture and the released condensation energy 
10 heats the sorption column and therefore also the air which is 
passed through. The condensation heat can thus be used to heat 
the washing solution and/or the crockery. The sorption column 
should be designed such that a good drying result can also be 
achieved in the "drying" partial programme step. 

15 

The present invention provides a method which can be used to 
operate appliances of the type specified initially as 
economically as possible, to dry the items to be dried 
efficiently and to keep the associated energy expenditure as 
20 low as possible. 
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